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$2F1(a, b, c;x)=C \int_{0}^{1}u^{a-1}(1-u)^{c-a-1}(1-xu)^{-b}du$









(1) $\mathrm{G}\mathrm{a}\mathrm{u}\mathrm{s}\mathrm{s}arrow \mathrm{K}\mathrm{u}\mathrm{m}\mathrm{m}\mathrm{e}\mathrm{r}$ Airy
$\searrow$ $\nearrow$
Hermite
4 weight 4 Young diagram)
2+2
$\nearrow$ $\backslash$




, $\mathrm{G}\mathrm{L}(4)$ ( 9[(4)) .
,
$a\in \mathrm{G}\mathrm{L}(4)$
$\Leftrightarrow O(a)=\{gag^{-1}|g\in \mathrm{G}\mathrm{L}(4)\}$ .
$\Leftrightarrow a$ Jordan Jordan .
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, $\mathrm{G}\mathrm{L}(N)$ . $a\in \mathrm{G}\mathrm{L}(4)$
, $a$ Jordan , Jordan
4 .








GL(4) Cartan . $\tilde{H}$ $H$ ,
$\chi$ : $\overline{H}arrow \mathbb{C}^{\cross}$ . $\alpha=(\alpha_{1}, \alpha_{2}, \alpha_{3}, \alpha_{4})\in \mathbb{C}^{4}$
(3) $\chi(h;\alpha)=h_{1}^{\alpha_{1}}\cdots h_{4}^{\alpha_{4}}$
. Gauss ,
$\chi$ $u$ – :
(4) $h_{1}(u)=1$ , $h_{2}(u)=u$ , $h_{3}(u)=1-u$ , $h_{4}(u)=1-xu$ .
, $\alpha=(\alpha_{1}, a-1, c-a-1, -b)$
$2F1(a, b, c;x)= \int\chi(h(u);\alpha)du$
. $\alpha_{1}$
, – $u=\infty$





. $\alpha_{1}=-2-\alpha_{2}-\alpha_{3}-\alpha_{4}=b-c$ . $t_{0}^{\alpha_{1}}$
$u=\infty$ . –
$h_{i}$ ,
(5) $arrow t_{0}arrow t_{1}\mathit{0})\{,\ovalbox{\tt\small REJECT}_{\backslash }^{\backslash }\text{ }l^{\tau},+\text{ }$
. $x=0,1$ Gauss
. x ,
2 $0$ . $\chi$ $u$
- Gauss
Radon . (5) ,
2 – $z\in M(2,4)$
’ $\rangle$ Rad0n” $z$ , 1986 I.M.Gelfand
Grassmann .
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Airy 4 (4) $a$ Jordan
,
$H_{(4)}=\{_{1}\text{ }=$
. $\Lambda=(\delta_{i+1,j})$ $h=$ 0 $I+\text{ _{}1}\Lambda+\mathrm{h}_{2}\Lambda^{2}+\mathrm{h}_{3}\Lambda^{3}$
. $\tilde{H}_{(4)}$ $\chi$ : $\tilde{H}_{(4)}arrow \mathbb{C}^{\cross}$ .
\theta )








$\theta_{3}(h))$ $H_{(4)}\simeq \mathbb{C}^{\cross}\cross \mathbb{C}^{3}$
.
, $\tilde{H}_{(4)}$ , $\alpha=(\alpha_{0}, \alpha_{1}, \alpha_{2}, \alpha_{3})$
\mbox{\boldmath $\chi$}( ; $\alpha$ ) $=h_{0}^{\alpha_{0}}\exp(\alpha_{1}\theta_{1}(h)+\alpha_{2}\theta_{2}(h)+\alpha_{3}\theta_{3}(h))$
. $\chi$ Radon Airy
,
(6) $\alpha=(-2,0,0, -1)$
, $\chi$ $u$ –
$\text{ }(u)=(1, u, 0, -xu)=(1, u)$
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. $\chi(h(u), \alpha)=e^{xu-\frac{1}{3}u^{3}}$ ,
$\mathrm{A}\mathrm{i}(x)=\mathrm{C}\mathrm{o}\mathrm{n}\mathrm{s}\mathrm{t}$ . $\int_{\gamma}\chi(h(u);\alpha)du$
. $\chi$ $u$ – , – $z\in.M(2,4)$
– Airy .
3
: $N$ $\lambda=(n_{1}, \ldots, n\ell)$
$H_{\lambda}=J(n_{1})\cross\cdots\cross J(n_{\ell})\subset \mathrm{G}\mathrm{L}(N)$
.
$J(n)=\{\text{ }=$ $\}\subset \mathrm{G}\mathrm{L}(n)$
$\mathrm{G}\mathrm{L}(n)$ $n$ Jordan , princi-
pal upper diagonal 1 $0$ $\Lambda=(\delta_{i+1,j})\in$
$M(n)$ $=h_{0}I+h_{1}\Lambda+\cdots+$ n-l\Lambda n-l . $H\mathrm{H}_{\lambda}$
$\lambda$ Jordan
$\mathrm{G}\mathrm{L}(N)$ , diag $(h^{(1)}, \ldots, \text{ ^{}(\ell)}),$ $\text{ ^{}(k)}\in J(n_{k})$
.
: Airy $J(n)$ $\theta_{m}(\text{ })$ $(m=1,2, \ldots)$
$\log$ h=log( 0$I+$ 1\Lambda + $\cdot$ .. $+h_{n-1}\Lambda^{n-1}$ ) $=( \log \text{ _{}0})I+\sum_{m=1}^{n-1}\theta_{m}(\text{ })\Lambda^{m}$
. \theta o( ) $=\log$ h .
(7)
$\theta_{m}(h)$







, $\chi$ : $\tilde{H}_{\lambda}arrow \mathbb{C}^{\mathrm{x}}$
$\chi(h;\alpha)=\prod_{k=1}^{\ell}\chi_{n_{h}}(h^{(k)} ; \alpha^{(k)})=\prod_{k=1}^{l}\exp(\sum_{m=0}^{n_{k}-1}\alpha_{m}^{(k)}\theta_{m}(h^{(k)}))$
. $\alpha^{(k)}\in \mathbb{C}^{n_{k}}$ $J(n_{k})$ Lie $\mathfrak{j}(n_{k})$
weight . $\alpha$ .
$\sum_{k=1}^{p}\alpha_{0}^{(k)}=-r-1$ , $\alpha_{n_{k}-1}^{(k)}\neq 0(\forall k)$ .
Radon $\chi$ $\vec{u}=$ $(1, u_{1}, \ldots , u_{r})$ –
.
$Z_{r,N}=$ { $z=(z^{(1)},$ . $..\cdot,$ $z^{(\ell)})\in M(r+1,$ $N)|$ $(^{*})$ }
$z^{(k)}=$ $(z_{0}^{(k)}, \ldots, z_{n_{k}-1}^{(k)})\in M(r+1, n_{k})$ $(*)$ weight $r+1$
subdiagram $\mu=$ ( $m_{1},$ $\ldots,$ me), $0\leq m_{k}\leq n_{k}$
(8) $\det(z_{0}^{(1)}, \ldots,z_{m_{1}-1}^{(1)}, \ldots,z_{0}^{(\ell)}, \ldots,z_{m\ell-1}^{(\ell)}.)\neq 0$.
$z\in Z_{r,N}$ $\vec{u}z$ $\tilde{H}_{\lambda}$
$\chi(\cdot;\alpha)$ :
$I(z, \alpha,c)=\int_{\mathrm{c}}\chi(\vec{u}z;\alpha)du$ .
$du=du_{1}\wedge\cdots\wedge du_{r}\text{ }c$ $\chi(\vec{u}z;\alpha)$ homology
$r$- . $\theta_{m}$ (7)





$\bullet$ $A=\{H_{1}, \ldots, H_{\ell}\}:\mathbb{C}^{r}$ .
$\bullet N(A)=\bigcup_{k=1}^{\ell}H_{k}$ .
$\bullet$ $\Omega^{p}(*A)$ : $N(A)$ $\mathbb{C}^{r}$ $P$ .
, : $\nabla$ : $\Omega^{p}(*A)arrow\Omega^{\text{ }1}(*A)$
$\nabla(\eta)=(\chi^{-1}\cdot d\cdot\chi)(\eta)=d\eta+(d\log\chi(\vec{u}z;\alpha))\wedge\eta$
. $d\log\chi(\vec{u}z;\alpha)$ $H_{k}$ $n_{k}$ 1-
$\nabla$ well-defined . $\nabla\circ\nabla=0$
de Rham :
$C(*A)$ : $\Omega^{0}(*A)arrow\Omega^{1}(*A)\nablaarrow\nabla\ldotsarrow\Omega^{r}(*A)\nablaarrow 0$
. de Rham
.




1) $r=1$ . – .
2) $r$ – , $N$ $=(1, \ldots, 1)$ . Aomoto-Gelfand
.
3) $r$ – , $N$ $=(N)$ . – Airy
([4]).
4) $r$ – $N$ $(q, 1, \ldots, 1)$ ([5]).
5 Airy
– Airy . $\text{ }$
– $N$ $(N)$ . $z=(z_{0}, \ldots, z_{N-1})\in$
$Z_{r,N}$ $z_{\text{ }}={}^{t}(1,0, \ldots, 0)\in \mathbb{C}^{r+1}$





3 Airy de Rham
1) $H^{p}(C(*A))=0$ for $p\neq r$ ,
2) $\dim_{\mathbb{C}}H^{r}(C(*A))=$
. $\mathcal{Y}(r, l)$ size $r\cross l$
Young $Y\in \mathcal{Y}(r, l)$
length $\ell(Y)\leq r$ parts $l$ $\mathrm{Y}\in$








(10) $S_{Y}(u)du$ , $Y\in \mathcal{Y}(r, N-r-2)$ .
.
$r=1$ $H^{1}(C(*A))$
$du,$ $udu$ , . . . , $u^{N-3}du$
.
.
(11) $d(\theta_{1}(\vec{u}z))$ , .. . , $d(\theta_{N-2}(\iota\iota z)arrow)$









$\theta_{m}(1, x_{1}u, \ldots, x_{N-1}u)=-\frac{1}{m}(g^{m})_{+}$, $1\leq m\leq N-1$ .
$(g^{m})_{+}$ $g^{m}$ $\deg\geq 1$ .
–
– Airy




. (11) $\mathrm{F}\mathrm{f}_{*}\text{ }$ Noumi-Ishiura ( $[?]$ $f$
Jacobi $A$ flat basis .
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(12) $\mathrm{P}^{1}\ni[v_{0}, v_{1}]-\rangle[v_{0}^{r}, v_{0}^{r-1}v_{1}, \ldots, v_{1}^{r}]\in \mathrm{P}^{r}$
Veronese .
$V$ 2 $S^{r}V$ r
. $\psi:Varrow S^{r}V$
$v\}arrow v^{\otimes n}:=v\otimes\cdot\cdot\otimes v\sim r$.
$\overline{\psi}$ : $\mathrm{P}(V)arrow \mathrm{P}(S^{r}V)$
Veronese . $V$ $e_{0},$ $e_{1}$ $S^{r}V$
$\mathrm{e}_{k}=\sum_{i_{1}+i_{2}+\cdots+i_{\tau}\cdot=k}e_{i_{1}}\otimes\cdots\otimes e_{i_{r}}$







$\mathbb{C}[T]/(T^{n})$ $R_{n}$ . $V_{n}:=V\otimes_{\mathbb{C}}R_{n}$ rank 2
$R_{n}$ . $S^{r}V_{n}$ $R_{n}$ $r$
$\psi_{n}:V_{n}arrow S^{r}V_{n}$ , $v\mapsto v^{\otimes r}$
. . $\mathbb{C}$
(13) $e_{i}\otimes T^{j}$ , $(i=0,1;j=0, \ldots, n-1)$
$S^{r}V_{n}$
(14) $e_{i}\otimes T^{j}$ , $(i=0, \ldots,r;j=0, \ldots,n-1)$
. $V_{n}$ $S^{r}V_{n}$ $M(2, n)$
$M(r+1, n)$ – .
$v= \sum_{i,j}v_{ij}e_{i}\otimes T^{j}rightarrow(_{v_{10}}^{v_{00}}$ $v_{11}v_{01}$ $v_{1,n1}v_{0,n1}=)$
$w= \sum_{ij\}}v_{ij}e_{i}\otimes T^{J}’rightarrow(_{w_{r0}}^{w_{00}}:.$ $w_{r1}w_{01}:$. $w_{0_{)}n1}w_{r,n1}:.=)$
. $\psi_{n}$ $\psi_{n}$ : $M(2, n)arrow$
$M(r+1, n)$ . $\psi_{n}$ .




$N$ $(n_{1}, \ldots, n_{\ell})$ –
.
7 $\Psi$ : $M(2, N)arrow M(r+1, N)$
$z=(z^{(1)}, \ldots,z^{(p)})\mapsto(\psi_{n_{1}}(z^{(1)}), \ldots,\psi_{n\ell}(z^{(\ell)}))$
$\Psi$ : $Z_{1,N}arrow Z_{r,N}$ .
$\Psi$ ( ) Veronese .
8 $z_{0}^{(1)}={}^{t}(1,0)$ $z\in Z_{1,N}$
(15) $=\Psi(z)\in Z_{r,N}$ , $\tilde{\alpha}=\alpha+(-r+1,0, \ldots, 0)$
$\langle$ .
$H^{\mathrm{r}}(C_{\tilde{z},\tilde{\alpha}})\simeq\wedge^{r}H^{1}(C_{z,\alpha})$
. $\dim_{\mathrm{C}}$ $H^{r}(C_{\overline{z}_{)}\overline{\alpha}})=$ .
9 $Aiw$ $z\in Z_{1,N}$ $H^{1}(C_{z,\alpha})$
$\varphi_{i}=u^{i}du$ , $(0\leq i\leq N-3)$
. $i_{1}>i_{2}>\cdots>i_{r}\geq 0$ $\mathrm{Y}=(i_{1}-r+$
$1,$ $i_{2}-r+2,$ $\ldots$ , 8
$\varphi_{i_{1}}\square \cdots$ \mbox{\boldmath $\varphi$}ir $rightarrow S_{Y}(v)dv$
. $v=$ $(v_{1}, \ldots ,v_{r})$ $dv=dv_{1}\Lambda\cdots\wedge dv_{r}$ .
10 Airy $z\in Z_{1,N}$ $H^{1}(C_{z,\alpha})$
$\varphi_{i}=d\theta_{i}(\vec{u}z)$ , $(1 \leq i\leq N-3)$
. 8
$\varphi_{i_{1}}\square \cdots\square \varphi_{i},$ . $\mapsto d\theta_{i_{1}}(v\tilde{z})arrow\wedge\cdots\wedge d\theta_{i_{r}}(v\tilde{z})arrow$
.
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$d\theta_{n_{k}-1}(\vec{u}z^{(k)})$ , $(2\leq k\leq\ell)$
. (15) $\tilde{z},\tilde{\alpha}$ $H^{r}(C_{\overline{z},\overline{\alpha}})$
$H^{1}(C_{z,\alpha})$ $\tilde{u}z$ $\vec{v}\tilde{z}$ $r$
r- .
.
$N$ $(n_{1}, \ldots, n_{\ell})$ $z\in Z_{r,N}$
$H^{r}(C_{z,\alpha})$ 11 r- .
.
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